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1.80 − 3.50 µm 1.80 − 3.50 µm 1.80 − 3.50 µm 1.80 − 3.50 µm
1.00 − 1.80 µm 1.00 − 1.80 µm 1.00 − 1.80 µm 1.00 − 1.80 µm








0.32 − 0.56 µm 0.32 − 0.56 µm
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angle between each 
particle and seed
Place particle 
vector in misc. group
Is maximum dot 
product at least 
0.7?
Associate each 
particle vector with 
nearest seed












































































































































































































































































































































































































































































































































































































































































































































































































































































































































r Mean # of Nonzero Elements




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Yüëßùéò;: ðÑÀôõüëß÷ëÊêÞð+óð+ò.ø²÷óÞó}ñçFóôÞêÞçÚùéôõçFð+ú%óÞüð~ú çÚú<æ@çFè+éêëwì=Ï íçFó}ø¿÷Ùñë4é/ <ðÑ

































\ ] ^`_ abdc e
fhgji clkmb n _ _ gocparq2gjs t busja gov w q7s b
x
^ycparqkzi {E^|ab ^|aMabZc }~ \ {7i Gabdcq7s 
fq7s j{2b
x
^`cparqk{2b  ^a^hŁ  bZ?a* gov


















































































ëUúô{óð+éê.UëUóS÷Oôªôõüë¿óõ÷ø?ë²ôÞçÚø?ë²ôõü÷ÙôAôÞüë ÷êÞë¿ø²ëU÷óÞéêëUñ6çFú ôõüëﬁ÷Ùôõø?ð+óD üëUêë£M1úçÕôõç ÷ÙòÚòþ
5798.æïßT êëUóëUúôõëÊñ!ôÞüëG êð+ùòFëUø ôõü8÷Ùô¿ñ8÷Ùôõ÷>ëÊêÞëw÷WéçÚêëUñ·÷Ùôﬁ÷Øêõ÷ÙôÞë?¢H÷ê²ëKûOUëÊëUñçFúè
ôõüë?êÞ÷ÙôõëSð¢ñ8÷Ùôõ÷Ü÷ú8÷òﬂ=óçÚó.ùFUðúWöëUúôõçFð+ú8÷ò(ø?ëÊôÞüð=ñó+í¶0©£²ïäð+êëSêÞë[ÊëUúôõòﬂ+þôõüë?÷ ¡ òÚçi÷¶






































































ôõüë  ÷êôÞç;UòFëUó{ëÊø²çÕôÞôõëÊñr¢êÞð+ø ÷¢ë¨ óÞëÊòÚëÊôõëÊñåóð+éêDÊëUó£TYüëihðôÞüëUê5jÝø²÷ÙôÞëUêÞçÚ÷ò>óüð~úåçFú


































































































































































































































































































êëUò ÷OôõçFöëﬁôõð©Ö÷  ëUêÞëäëUóôõçÚø²÷ÙôÞëUñù8÷óëUñåðú ôÞüë?Êð+ø  8÷êÞçFóÞð+úð¢ÖóÞçFñë¨)ùªF)óÞçÚñë



















¢êÞðøóD që[ÊôÞêõ÷òúð+çFóÞë£ 1úóôõêÞéø²ëÊúWôAúð+çFóÞë¿çFóãóçÚøªéò ÷ÙôÞëUñßùªÝñçFóDi÷ÙêÞñçFúè±ñ8÷Oô¢÷ ¢ðê®¢üëÊø²çi÷ò
a























































































































































































































































































































































a`b c , dfe dhg%M ih1d9fdjd[ 

























































































































































1300PST, Sept 24 1996
Fullerton
1600PST, Sept 24 1996
Riverside






























































































































OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
100% of non−sea salt bkgd particles
11% of gasoline engine particles





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
88% of gasoline engine particles





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
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OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
100% of non−sea salt bkgd particles
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OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
56% of gasoline engine particles
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OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
40% of gasoline engine particles
12% of diesel engine particles
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OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
99% of non−sea salt bkgd particles







OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
94% of crustal material





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
10% of diesel engine particles
19% of gasoline engine particles





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
16% of gasoline engine particles





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
13% of S−bearing fuel combustion particles





OC EC Na Cl NH4SO4NO3 Al Ca Si K Fe trc
32% of particles from misc sources
Long Beach
1300PST, Sept 24 1996
Fullerton
1600PST, Sept 24 1996
Riverside
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